Aims and objectives: To determine the rate of patient moves and the impact on nurses' time.
operate at full capacity with occupancy levels of 90% (AMA, 2013) which many argue are inefficient, unsafe for patients and increase staff workload (AMA, 2008; Kaier, Mutters, & Frank, 2012; Keegan, 2010; Weissman et al., 2007) . In response to increased levels of throughput, hospitals have introduced a range of bed management strategies such as short-stay units and discharge lounges, designed to keep patients out of traditional hospital beds and increase patient flow (Blay, Duffield, & Gallagher, 2012 ). An unfortunate consequence of some of these strategies is that they have contributed to increased "patient churn" (Duffield, Diers, Aisbett, & Roche, 2009) or "the inflow and outflow of patient admissions, discharges and transfers" (Hughes, Bobay, Jolly, & Suby, 2015) at ward and unit level.
A significant contributing factor to increased patient movements in hospitals in Australia is the introduction of the National Emergency Access Target (NEAT). The NEAT, similar to the U.K.'s Four Hour Rule, is designed to improve patient safety and increase patient flow (Hughes, 2010) by limiting the time that admitted patients can spend in the ED to 4 hr after which time they must be admitted, transferred to another hospital or discharged (Crawford et al., 2014; Weber, Mason, Carter, & Hew, 2011) . Unintended consequences of targets such as NEAT, bed shortages and short-stay units are that patients are frequently nursed in any bed available (Bakes, 2014; Blay et al., 2012; Corbally, Macri, & Hawkshaw, 2014; Perera et al., 2016) only to be transferred at a later time when a more suitable bed becomes available (Blay et al., 2012; West, 2010b) . This results in hot-bedding, defined as the rapid turnover of patients per bedspace (Blay, Duffield, Gallagher, & Roche, 2014; Duffield, Diers, et al., 2009 ) and the need to move pre-existing patients from one bed to another in the same ward (defined here as a bed transfer).
Researchers and nurse managers have begun to recognise that patient transfers need to be considered when calculating staffing requirements (Baernholdt et al., 2010; Hughes et al., 2015; Twigg, Duffield, Bremner, Rapley, & Finn, 2011; Unruh & Fottler, 2006) .
Many nursing workload measures rely on the midnight census to determine the number of patients in a clinical unit requiring nursing care (Baernholdt et al., 2010; Beswick, Hill, & Anderson, 2010; Hughes et al., 2015; Simon, Yankovskyy, Klaus, Gajewski, & Dunton, 2011) . As a consequence, nursing work associated with ward and bed transfers during the 1 day are not taken into account (Blay et al., 2012; Hughes et al., 2015) . As the frequency of ward and bed transfers has not been determined, the time spent by nurses attending to this activity remains largely speculative (Blay et al., 2014; Hughes et al., 2015) . This study sought to determine transfer rates between and within wards (or units), the clinical locations associated with such moves and the time spent by nurses moving patients to provide a more accurate measure for nurse staffing needs.
2 | ME TH OD
| Design
The study was completed in two sequential stages. In Stage 1, hospital administrative data were retrospectively examined to determine 
| Setting
The study was conducted in a 500-bed public acute-care tertiary referral hospital in Sydney, Australia. One medical and one surgical ward with a high rate of patient transfers were used for the observational-timing study.
F I G U R E 1 Flow chart method
What does this paper contribute to the wider global clinical community?
• Transferring patients within the hospital system has implications for patient safety, continuity of care and nursing workload.
• To transfer a patient and relocate another within a ward to accommodate this patient requires 54 min of nurses' time which could be spent on more value-added nursing care activities.
• Registered nurses are attending to transfer-associated tasks that could be delegated to other healthcare personnel.
In Stage 1, administrative data pertaining to adult patients admitted to hospital with a length of stay (LOS) of at least 48 hr (n = 10,733).
Patients whose LOS was <48 hr were excluded (n = 7,433) as it was considered that such patients would likely be admitted to and discharged from a short-stay unit (Eijsvoogel et al., 2014) .
Preliminary analyses determined that 98.4% of patients experienced 12 or fewer transfers per episode of care (range 1-132); therefore, episodes of care with 13 or more transfers were considered outliers and excluded. Temporary transfers whereby the patient returns to the same ward following (for example) a diagnostic test were also excluded because hospital information systems are only able to record transfers to specific locations (Stevenson et al., 2011; West, 2010a) . 
| Stage 1
Retrospective administrative data were obtained from the following databases: inPatient Management and Admission, Transfer Separation. These provided patient demographic data and hospital and ward descriptive data that were used to determine the frequency that patients were moved between and within wards.
| Stage 2
An observational-timing study was conducted. Nursing activities associated with patient transfers were observed and timed between 0800 and 1700 hr on weekdays, as data from Stage 1 demonstrated that this was the peak time and period for patient transfers. A total of 118 hr of observations were undertaken by a single observer in randomised blocks of time ranging from 2-6 hr over a 7-week period.
Ward transfers were considered to consist of two sequential types based on the nurses' role in the process. Nursing work associated with sending a patient to another location was considered a sending transfer and nursing work associated with receiving a patient, a receiving transfer. For sending transfers, the timing process commenced following confirmation of an available bed and once the nurse had been informed of the transfer. Timing continued until the patient departed the ward and (if applicable) the sending nurse had returned to the sending ward. For receiving transfers, timing commenced when the receiving nurse started preparation for the patient's arrival and/or took responsibility for the patient's care. Timing continued until the patient had been orientated to the new surroundings or until such time that the receiving nurse indicated that the transfer activities had concluded. Bed transfers were timed from the point that the move had been confirmed until the patient had been relocated and nursing handover had been completed (if applicable). Activities performed by other healthcare workers were not observed or timed.
A purpose-designed data collection tool, the Transfer Timing Tool (TTT), was used to observe and time nurses' activities when attending to ward and bed transfers. The TTT included 30 (15 activities for sending transfers and 15 for receiving transfers) identified from the published literature, hospital policies and/or role descriptions (n = 27) and during a pilot study (n = 3). Based on previous work sampling and timing studies (Ballermann, Shaw, Mayes, Gibney, & Westbrook, 2011; Duffield & Wise, 2003; Westbrook, Duffield, Li, & Creswick, 2011) , the listed activities were divided into six categories (Administration, Communication, Direct care, Documentation, Indirect care and Other) (refer to Table 1) to facilitate location on the TTT (Douglas et al., 2013) .
| Analyses
In Stage 1, ward and bed transfer rates were calculated for all wards/ units at the site hospital from the administrative data set. Ward transfers were calculated following a change in ward/unit ID and bed transfers were calculated following a change in the bedspace ID within the same ward. The results from Stage 1 were used to select two wards with a high rate of patient moves to be used as sites for Stage 2.
In Stage 2, nursing activities associated with sending and receiving transfers and bed transfers were observed and timed. All observed activities were timed from commencement to completion using an electronic timer running continuously. The time spent by nurses on each type of move and activity was calculated. Eight patient moves were excluded from analyses due to extended delays (n = 7) or the move did not fulfil study criteria (n = 1).
Analysis of variance (ANOVA) was used to determine whether there was a significant difference in the time taken to relocate a patient, the average and total time spent by nurses attending to patient transfers and the average number of nurses attending to each transfer as it is considered to be more robust compared to other tests (Gleason, 2013; McDonald, 2014 
| Transfers and nursing time
Nurses on the medical and surgical units were observed and timed transferring patients (n = 75) as shown in Table 3 . Results determined that relocating a patient averaged 57.5 min from the time that the transfer was confirmed to the time that the transfer was com- nurses compared to 1.7 and 1.9 nurses for sending or receiving transfers, respectively (Table 4) . Post hoc analyses confirmed that the differences lie between the mean number of nurses attending to sending transfers and bed transfers (p = .020). However, the number of nurses assisting with each patient move did not have a significant impact on the time taken to transfer a patient (p = .612).
Based on the frequency of patient transfers and the time spent by nurses on each type of transfer (sending or receiving transfer and 
| DISCUSSION
This study has used secondary data to explore the frequency that patients are transferred and an observational-timing study to determine the time taken to transfer patients. Results from this study support previous findings that transferring a patient can take approximately 1 hr (Hendrich & Lee, 2005; Kibler & Lee, 2011) although there is also much variability (Jennings, Sandelowski, & Higgins, 2013 ) with some transfers taking <10 min and others taking several hours. Considering the shortage of hospital beds and that the need to transfer a patient can lead to a succession of bed transfers (Blay et al., 2014) , the time required to move patients has major implications for bed availability, ED targets and nurses' workload.
The study supports the claim that patient transfers are nursing workload intensive (Hendrich & Lee, 2005) and disruptive to workflow (Jennings et al., 2013) . The amount of nursing time to transfer one patient was 42 min which is considerably longer than previously reported (Blay et al., 2014) . Furthermore, to transfer one patient frequently means that other patients may need to be relocated within
T A B L E 3 Observed transfers by clinical specialty
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T A B L E 4 Duration, nursing time and the number of nurses attending to patient transfers
Sending transfers (n = 22)
Receiving transfers (n = 36)
Bed transfers (n = 17) the ward or unit, adding at least 11 min to the entire process. The impact on nurses' workload and workflow is substantial considering that the entire process requires two (or more) nurses and that the remaining nurses must care for patients already on the unit (Duffield, Roche, O'Brien-Pallas, & Catling-Paull, 2009; Jennings et al., 2013) . nursing activities, goes some way to explain why patient turnover has a major influence on nursing workload and workflow (Duffield, Diers, et al., 2009; Jennings et al., 2013; Myny et al., 2012) .
The fact that the ratio of nurses made little difference to the time taken to relocate the patient is surprising although patient characteristics could have been an influencing factor. Nurses experienced with the transfer process may well be aware that in some situations more than one nurse is needed to attend to the patient's needs. The pressure for beds might also influence the number of nurses who are needed to provide assistance with transferring a patient. Less nursing time was required for bed transfers compared to ward transfers, and yet (paradoxically), bed transfers required two or more nurses. Moving the bed and bedside equipment from one bedspace to another necessitated several nurses because of the "domino effect" of one move leading to several other moves. Nurses' time saved, coupled with reductions in the time taken to transfer patients to the unit, would more than offset the financial cost of employing additional orderlies, porters or nursing assistants to aid the bed transfer process (Farris, Matis, McAllister, & Snider, 2010) .
| Limitations
A limitation of Stage 1 is the possibility that not all patient moves were captured. The number of transfers is potentially much higher than depicted as temporary transfers and short-stay patients were excluded. Both temporary transfers and short-stay patients are known to have an impact on nurses' time and workload (Griffiths, 2011; Park, Blegen, Spetz, Chapman, & De Groot, 2012; Simon et al., 2011; Webster, Davies, Stankiewicz, & Fleming, 2011 
| CONCLUSION
This is the first study to comprehensively examine bed and ward transfers over a 1-year period and to use that data to determine the impact on nursing workload. Results confirm that patients are moved more frequently than ever before within and between units during their hospital stay. The impact that this has for patient safety and nurses' workload is significant. Employing additional healthcare personnel to assist with some of the tasks associated with patient transfers would be a cost-effective solution to reducing nursing workload while including the rate of ward and bed transfers in nursing workload measurement systems will more accurately inform for nurse staffing needs.
| RELEVANCE TO CLINICAL PRACTICE
This study has demonstrated that transferring patients is nursing workload intensive. Nursing workload measurement systems therefore need to take into account the rate of ward and bed transfers in order to more accurately reflect staffing needs. Furthermore, when it is considered that the majority of bed transfers required more than two nurses, the time that nurses spend away from value-added activities is substantial and may impact patient safety (Baernholdt et al., 2010; Yakusheva, Lindrooth, & Weiss, 2014) .
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